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ORIGINAL ARTICLE

The Effect of the Blended Learning Approach Compared
with the Traditional method in Oral Diagnosis Education
during COVID-19 Pandemic

Background: Internet-based e-learning has become one of the
dominant approaches in educational systems. The aim of the
present study was to examine the effect of the blended learning
approach compared with the conventional method in dental
education (oral diagnosis course) during the COVID-19 pandemic.
Method: The present experimental study was conducted in 2020.
A total of 76 (n=76) fourth-year general dentistry students from
the school of dentistry of Ahvaz Jundishapur University of Medical
Sciences (AJUMS) participated in the study. All students had chosen
the Oral Diseases and Diagnosis course (Practical course 1). The
students were divided into two equal groups (group A, Group B,
n=38) according to age, sex and grade point average. Teaching in
Group A was conducted traditionally in a physical learning
environment. Students in Group B received theoretical topics in
the form of offline-online education and practiced clinical skills
(like group A) in the clinical settings. The posttest intervention was
conducted immediately and one month after the educational
program. Data were analyzed using SPSS version 26.

Results: The mean test score of students (immediately and one
month after the educational program) via the traditional
instruction method was lower than the blended instructional
method (p<<0.001). The mean score of students in both groups in
the one month follow up exam decreased significantly compared
with the immediate posttest exam (p<0.01).

Conclusion: Blended learning with the educational benefits of
online learning and face-to-face learning has the greatest impact on
the immediate and long-term academic achievement compared to
traditional learning.

Keywords: Blended learning; Traditional learning; COVID-19,
Pandemics, Dentistry
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INTRODUCTION

The world has made progress in the last couple of decades.
One of the criteria for social progress is academic
achievement in educational systems. Education is one of the
major needs of the human being. In recent years, the
information technology is continuously changing and
progressing faster than ever. Those groups in society who
have not followed and ignored the scientific developments
have deprived themselves from the benefits of scientific
advancement (1,2). With the growth of population over the
years, the education authorities cannot meet the long-term
educational needs of the expected population growth.
Therefore, new and low-cost pedagogical approaches are
required to facilitate teaching and learning (1).

Since the early twentieth century, Internet-based e-learning
has become one of the dominant approaches in educational
systems (3). E-learning is an appropriate response to the
human need for continuing education and provides a well-
rounded background for learning and teaching in a digital
learning environment. (4,5).

The outbreak of coronavirus disease (COVID-19) has posed
a continued public health risk that affected all parts of
society. The COVID-19 pandemic has brought momentous
disruptions to educational systems. At the onset of COVID-
19 outbreak, universities and higher education institutions
across the globe were forced to suspend academic activities.
The sudden closure of face-to-face educational learning has
changed the entire education system from traditional
learning to e-learning, distance education, and online
learning. Similarly, dental schools have suspended the
traditional education system and shifted their academic
activities to online learning. Dental students are at the
highest risk of contracting the virus in their academic
activities. Furthermore, the scientists still have restricted data
about COVID-19, and the highest level of personal protective
equipment is required (6).

E-learning has definite benefits compared with traditional
classroom setting including: providing rich educational
content and interactions, strengthening teaching and
learning strategies, sharing information to create a
sustainable information society, flexibility, and avoiding
unnecessary costs of e-learning. Also, the cost of e-learning
courses is not expensive and these courses can be held using
the available software and tools. Moreover, learners can
manage their own learning and adjust their own learning
pace (1,7).

Most of the e-learning programs are accessible at the time
and place that suits the learners. The e-learning courses
provide fast delivery of information across platforms
compared with traditional courses (up to 50 percent faster
than traditional courses). E-learning provides a higher degree
of coverage to interconnect the message for their target
audience, consistently. E-learning is flexible and has the
potential to create additional learning opportunities
independent of time and place. E-learning contents are
presented in the form of text, image, sound, and motion
videos, which are more attractive to the audience, and pen
and paper are less required for note-taking (7).

In the recent decades, remarkable advances have been made
in the medical and dental sciences. In the traditional
classroom teaching model, the large volume of new topics
cannot be covered due to time constraints. Therefore, the
instruction of theoretical topics has gradually changed to
lecture-based instruction which is recognized as the least
'engaging' method of teaching. Studies have shown that face-
to-face class and traditional classroom-based learning
activities are boring and predetermined in their content and
schedule, which may affect school learning. In e-learning,
however, the student can access the educational content at
any time which leads to an increase in the effectiveness of
this method (8). In medical sciences education, a growing
tendency has been made to replace traditional education
with e-learning to meet the needs of students and facilitate
access to information and other technological capabilities
©)-

With increases in higher education attendance and
educational costs, traditional education can no longer meet
the needs of the current generation. Therefore, new learning
methods such as e-learning are required for technical
support and training. E-learning refers to the application of
new technologies such as the Internet and multimedia in
education. The advantages of e-learning are active and
independent learning without time and space restrictions.
However, e-learning has some disadvantages such as lack of
human and emotional interactions, face-to-face feedback,
and lack of social communication skills. E-learning and
traditional learning limitations have led to the emergence of
complementary method, i.e., blended (Hybrid) education
).

The blended learning method is a combination of face-to-face
(traditional classroom) and online approaches. There are
various models for blended teaching methods, including
face-to-face driver model, rotation model, flex model, online
lab model, self-blend model, and online driver model. The
most common form of blended learning is the face-to-face
driver model, in which teaching and learning are carried out
the same as face-to-face training, but opportunities are
provided for the learner to engage with the content of the
lesson outside the classroom and in cyberspace (3).
According to the educational curriculum of general dentistry
in Iran, the course of oral diseases (practice 1) is more
focusing on the topics of "internal and external oral
examination, cerebral nerve examination, salivary gland
examination, lymph node and thyroid examination,
temporomandibular joint examination, oral mucosal trauma
and injuries, and dental measures for systemic diseases
(cardiovascular-endocrine-respiratory) (10).

Considering the importance of e-learning and blended
learning methods in medicine and dentistry, especially
during the COVID-19 pandemic, the present study examined
the effect of the blended learning approach compared with
the conventional method in dental education (oral diagnosis
course) during the COVID-19 pandemic.

METHODS

The present experimental study was conducted in 2020. A
total of 76 (n=76) fourth-year general dentistry students
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from the school of dentistry of Ahvaz Jundishapur University
of Medical Sciences (AJUMS) participated in the study. All
students had chosen the Oral Diseases and Diagnosis course
(Practical course 1). The exclusion criteria were that the
students had not yet taken or passed the Diagnosis course 1.
In this course, the following items are taught as class lectures
and discussion:

1- Familiarity with systemic diseases and dental
considerations of these diseases,

2- Oral cavity lesions,

3- Clinical extra oral and intraoral examination.

A written informed consent was obtained from all the
participants. The students were divided into two equal
groups (group A, Group B) according to age, sex, and grade
point average.

Group A (n=38): Teaching was conducted traditionally in a
physical learning environment. The students performed
skillful activities such as patient examination, diagnosis and
treatment plan in clinical settings and received other topics
traditionally (lecture-based instructional approach).

Group B (n = 38): Students in this group received theoretical
topics in the form of virtual education (offline-online) and
practiced clinical skills (like group A) in clinical settings.

The theoretical topics were provided via nine electronic
media, especially via the Internet. The following sub-topics
were prepared and uploaded by the faculty members: 1-
Dental measures for cardiovascular diseases including
hypertension, endocarditis and other heart diseases, 2-
Dental measures for endocrine diseases including diabetes
and thyroid disease, 3- Dental measures for respiratory
diseases including asthma and oral ulcers (Single or multiple
ulcers, acute ulcers, and recurrent ulcers).

The contents were uploaded to an online education system
recommended by AJUMS during the outbreak of COVID-19.
Students viewed one content on the online system each
week. For more students—faculty interaction, the online
student forums and peer review groups were activated in the
online support environment.

The intervention lasted 9 weeks plus one week of post-

testing. In the first week after the end of the training
(November), a test was taken from the students to evaluate
the effect of immediate learning using multiple-choice test
and descriptive questionnaire with case presentation. In
order to avoid bias in the study, the paper sheet
questionnaire was anonymous and the students were asked
to write student ID numbers rather than names. The paper
sheets were reviewed by an oral disease specialist who had
no direct role in the education process. To evaluate the long-
term effect of education, a test was taken from students after
one month (December) and finally the students' scores in
both tests were analyzed, statistically. The final evaluation
was composed of a combination of multiple-choice test,
descriptive questionnaire, and case presentation (9). To
determine the validity of the designed questions, it was
reviewed and reviewed by five academic staff members
specializing in oral diseases.

Data analysis

Data were analyzed using descriptive and inferential
statistics. Descriptive statistics (mean, standard deviation,
frequency, and  percentage) were used to
describe/summarize the characteristics of the data set. The
intergroup comparison of demographic information was
carried out using the independent t-test. The differences in
the qualitative variables between the study groups were
measured using the Chi-square test. The effect of blended
and traditional teaching on students ” learning performance
was analyzed using repeated-measures analysis of covariance.
The assumption of sphericity is tested with Mauchly's Test for
Sphericity. Data were analyzed using SPSS (SPSS Inc.,
Chicago, 1L, USA) version 26.

RESULTS

The demographic information of the participants is
presented in Table 1.

Blended/traditional method assessment

In the present study, the assumption of Mauchly's sphericity
was not met. Therefore, the Greenhouse-Geisser corrected
tests were reported for these analyses. According to the

Table 1. Demographic information of participants

Demographic variables Total
Residence Status
Living with family 26(34.21%)
Dormitory 43(56.58)
Living alone 7(9.21%)
Father's Education
Less than diploma 4(5.26%)
Diploma 18(1.31%)
Associate degree 6(7.89%)
Bachelor 28(36.84%)
Master 10(13.15%)
Ph.D 10(13.15%)

Group A Group B F
13(17.10%) 13(34.21%)
22(57.89%) 21(58.33%) x3=0.166

3(7.89) 4(10.52%)

1(2.63%) 3(7.89%)
13(34.21%) 5(13.15%)

3(7.89%) 3(7.89%) x2=9.041
11(28.94%) 17(44.73%)

7(18.42%) 3(7.89%)

3(7.89%) 7(18.42%)
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Table 1. Continued

Demographic variables
Mother’s education
Less than diploma
Diploma
Associate degree
Bachelor
Master
Ph.D
Father's occupation
Housewife / unemployed / deceased
Retired
Self-employed
Employee
Doctor
Cultural Careers/Faculty
Mother's occupation
Housewife / unemployed / deceased
Retired
Self-employed
Employee
Doctor
Cultural Careers/Faculty
Eemployment status
Unemployed
Employed
Marital status.
Single
Married
Clinical work experience
No
Yes
Head of the household
No
Yes
Native of Khuzestan
No
Yes
University admission
Daily Student
Pardis (Tuition-paying student)
Transfer
Academic probation
No
Yes
Entrance exam quota
No
Yes

Time interval from diploma to entering university

Total

5(6.57%)
28(36.84%)
10(13.15%)
27(35.52%)
1(1.31%)
5(6.57%)

4(5.26%)
16(21.05%)
11(14.47%)
23(30.26%)
7(9.21%)
15(19.73%)

43(56.57%)
6(7.89%)
7(9.21%)
7(9.21%)
2(2.63%)

11(14.47%)

66(86.84%)
10(13.15%)

63(89.47%)
8(10.52%)

73(96.05%)
3(3.94%)

71(93.42%)
5(6.57%)

20(26.31%)
56(73.68%)

47(61.84%)
25(32.89%)
4(5.26%)

73(96.05%)
3(3.94%)

57(75%)
19(25%)
1.39+1.41

Group A

1(2.63%)
18(47.36%)
7(18.42%)
10(26.31%)
0(0%)
2(5.26%)

2(5.26%)
9(23.68%)
7(18.42%)
9(2.68%)
2(5.26%)
9(23.68%)

25(65.78%)
2(5.26%)
4(10.52%)
2(5.26%)
1(2.63%)
4(10.52%)

32(84.21%)
6(15.78%)

33(86.84%)
5(13.15%)

36(94.73%)
2(5.26%)

34()89.47%
4(10.52%)

14(36.84%)
24(63.15%)

24(63.15%)
13(34.21%)
1(2.63%)

35(92.10%)
3(7.89%)

26(68.42%)
12(31.57%)
1.30+1.47

Group B

4(10.52%)
10(26.31%)
3(7.89%)
17(44.73%)
1(2.63%)
3(7.89%)

2(5.26%)
7(18.42%)
4(10.52%)
14(36.84%)
5(13.15%)
6(15.78%)

18(47.36%)
4(10.52%)
3(7.89%)
5(13.15%)
1(2.63%)
7(18.42%)

34(89.47%)
4(10.52%)

35(92.10%)
3(7.89%)

37(97.36%)
1(2.63%)

37(97.36%)
1(2.63%)

6(15.78%)
32(84.21%)

23(60.52%)
12(31.57%)
3(7.89%)

38(100%)
0(0%)

31(81.57%)
7(18.42%)
1.4741.37

x2=8.701

X2=4.041

X2=4.051

¥2=0.461

22=0.559

¥2=0.347

x2=1927

12=4.343*

¥2=1.061

x2=3.123

x2=1.754

ty5=-0.538

#p<0.05, **p<0.01, ***p<0.001
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results of Greenhouse-Geisser F-values, no significant
interaction was found between the time and the groups (F
a7 =0.003, p=0.995). The score of teaching by the
traditional method (A) in both tests (1 and 2) was lower than
the blended method (B) (F 175 =11.429, p<0.001). The
results showed that the blended learning method had a
positive impact on the students average score (Table 2). In
both traditional and blended groups, the second test scores
of students significantly decreased compared to the first test
scores (F (173 =7.954, p<0.01).

DISCUSSION

The present study examined the effect of the blended
learning approach compared with the conventional method
in dental education (oral diagnosis course) during the
COVID-19 pandemic. The study was set up to allow students
to experience learning activities via online and face-to-face
learning.

The study of dentistry is subdivided into three basic parts:
theoretical subjects, preclinical, and clinical subjects. The
COVID-19 pandemic has fundamentally reshaped the global
education system and sparked a wave of innovation in
education. The theoretical subjects have been changed from
face-to-face education to e-learning and distance learning,
and rapid progress has been made to strengthen theoretical
learning platforms. Nevertheless, there are still challenges
and concerns about the preclinical and clinical subjects. In
some countries, multiple prevention and control measures
were adopted during the COVID-19 pandemic including
personal protective equipment, physical separation of
teachers from students during the instruction, distance
learning, and increasing instruction time (11).

The present study indicated that the mean score of the
students via the blended learning method (Group B) was
higher than the traditional learning method (Group A), and
after one month and the second evaluation, the mean score
in both groups decreased, significantly.

Rouhi et al. (2016) compared the effect of traditional and
blended instructions on the learning of practical oral
pathology course. The results showed a significant difference
between the mean scores of traditional and blended
instructions. Rouhi et al. suggested the web-based learning as
alternative or complementary to traditional instruction (11).
Kavadella et al. (2012) evaluated the effect of the blended
method (a combined face-to-face and online instruction) on
the undergraduate oral radiology performance and
compared it with the traditional method. The results of the
study indicated that the mean score of students through the
blended method was higher than the traditional method and

the learners had positive attitudes towards blended learning
elements (teaching, assessment, support, organization,
learning resources). Moreover, the students appreciated the
course design and clarity of instructions via blended learning.
Kavadella et al. suggested the blended learning as effective
method for oral radiology instruction (12).

Reissmann et al. (2015) evaluated the effect of the blended
learning method in a preclinical course in prosthetic
dentistry and concluded that the students’ attitudes towards
e-learning tool were positive and suggested that learning
objective tests can be effectively applied in blended learning
environment (13).

Arun Paul et al. (2019) in a cross-sectional comparative study
compared the blended learning method with the traditional
didactic lecture for instruction of dental undergraduate
students and concluded that the blended method (Flipped
classroom approach) was better than traditional lecture for
instruction of dental undergraduate students (14).
Castro-Rodriguez et al. (2017) evaluated the attitudes of
postgraduate students towards the blended learning
approach for teaching-learning process and concluded that
the postgraduate students were mostly satisfied with online
learning and considered it as alternative method for teaching-
learning process and evaluation. Similarly, they found that
the students' time management skills via blended learning
affected students' academic achievement (15).

Bourzgui et al. (2020) studied the effectiveness of the
blended learning approach compared with the face-to-face
instruction in dental education. The results showed that less
than half of the students satisfied with blended learning
approach as complementary tools compared with traditional
learning process. Moreover, 53.8% of the students believed
that online teaching cannot satisfy all educational needs and
goals and requires more explanations by teachers. The
reason could be explained due to the fact that both formative
and interactive evaluations were not enough. Therefore,
establishing a tutorial learning system combined with related
learning tools (discussion forum, chat room, online
assessment) can motivate students to achieve to desired
academic (16).

Kumar (2017) in a literature review study compared the
effectiveness of e-learning and blended learning with
traditional face-to-face learning in orthodontic education and
concluded that e-learning classes were as good as or more
effective than face-to-face classroom learning. Moreover,
student's attitude and acceptance toward e-learning and
blended learning were positive and favorable (17).

In this study, the relationship between the socio-
demographic factors and the mean scores of the participants

Table 2. Comparison of the mean score of students from blended and traditional lea

Group Immediate posttest score
Group A (Traditional) 10.42+42.11
Group B (Blended) 12.3242.41

One month follow up posttest
score

9.48+2.79
11.2742.76

p-value

P<0.001

P<0.01
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was examined. The highest mean score was achieved by
indigenous students (native of Khuzestan). The reason can
be explained due to issues such as easier life with family,
travel cost, accommodation, and reduced classroom teaching
time. More studies are recommended to address this issue.
No significant difference was observed between other
demographic variables

Blended learning with the educational benefits of online
learning and face-to-face learning has the greatest impact on
the immediate and long-term academic achievement
compared to traditional learning. The blended learning
model can be used as complementary tools to the traditional
learning process during the COVID-19 pandemic.
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redundancy, etc. have been completely observed by the
authors. This study was conducted in compliance with the
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